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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1 . 1 14, and the fee set forth in 37 CFR 

1. 17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1. 1 14. AppUcant's submission filed on August 09^, 2006 
has been entered. A new rejection is made as set forth in this Office Action. Claim (1,3- 
8, 10-16, 18-20, and 21-32) are pending in the application. 

Claim Rejections - 35 USC§102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitied to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an appHcation filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

3. Claims 1, 3, 8, 10-16, 18, 20-22, and 28-31 are rejected under 35 U.S.C 102(e) as being 
anticipated by Sugawara et al (U.S. Patent 6,544,834). 

In re claim 1, Sugawara discloses a fabricating method of a semiconductor 
integrated circuit device comprising forming a bottom electrode 54 of a capacitor with 
high-k material on a semiconductor substrate 1 by a chemical vapor deposition method in 
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a sub-atmospheric pressure using an organoruthenium conq)ound as a precursor (col. 17, 
lines 6-18), which includes steps of: 

(a) providing the semiconductor substrate 1 in a deposition chamber; 

(b) after the step (a) increasing a temperature of the semiconductor substrate 1 in 
the chamber up to a desired temperature without supplying any oxidation gas to the 
deposition chamber (col. 12, lines 5-21 and FIG. 8); 




(c) after the step (b), separately supplying the precursor and an oxidation gas into 
the deposition chamber to form a ruthenium fihn 51 for the bottom electrode with a 
desired thickness (0.5 |im) on the heated semiconductor substrate 1, the oxidation gas 
being separately supplied to the deposition chamber by a supplying system different from 
a precursor supplying system and only during when the precursor is being supplied (col. 
16, lilies 36-61 and FIG. 19); 
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(d) after the step (c), stopping the supply of the precursor and the oxidation gas ; 
and (e) after the step (d), decreasing the temperature of the semiconductor substrate 1 
without supplying any oxidation gas to the deposition chamber , wherein the bottom 
electrode 54 essentially consists of ruthenium (col. 17, lines 24-34 and FIG. 20). 



In re claim 3, as applied to claim 1 above, Sugawara discloses all claimed 
limitations including the limitation wherein the ruthenium electrode 51 forming method 
further includes a step of introducing a balance gas in addition to a carrier gas (Ar) so as 
to keep a pressure in the deposition chamber constant through all of the other steps (col. 
16, lines 46-55), 

In re claim 8, as applied to claim 1 above, Sugawara discloses all claimed 
limitations including the limitation wherein the supplying step further comprising a step 
of controlling the amoxmt of oxygen adsorption onto the surface of the semiconductor 
substrate 1 by the amount of a suppUed vaporized solvent gas (col. 17, line 65 to col. 18, 
line 16). 
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In re claim 10, as applied to claim 1 above, Sugawara discloses all claimed 
limitations including the limitation wherein the organoruthenium compound con5)rises at 
least one of 

(col. 17, lines 6-18). 

In re claim 1 1, as applied to claim 1 above, Sugawara discloses all claimed 
limitations including the limitation wherein the solvent for dissolving the 
organoruthenium confound to conq)rises at least one of methanol, ethanol, 1-propanol, 
2-propanol, isobutyl alcohol, 1-butanol, 2-butanol, diethyl ether, diisopropyl ether, 
octane, tetrahydrdpuran, tetrahydropyran, 1,4-dioxane, acetone, methyl ethyl ketone, and 
toluene (col. 17, lines 6-18). 

In re claim 12, as applied to claim 1 above, Sugawara discloses all claimed . 
limitations including the limitation wherein the method further comprising: after forming 
the bottom electrode 54, immediately performing annealing at not less than a formation 
tenperature of the bottom electrode made of ruthenium in a reducing atmosphere 
containing hydrogen thereby removing oxygen introduced into a surface of the ruthenium 
metal film when the ruthenium metal film is formed therefrom and inhibiting deformation 
of crystal grains of the bottom electrode of ruthenium in the annealing step during or after 
forming a high-k capacitor insulator (col. 17, lines 42-61). 
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In re claim 13, as applied to claim 12 above, Sueawara discloses all claimed 
limitations including the limitation wherein the annealing ten5)erature in reducing 
atmosphere is not more than the annealing temperature for crystallization of the capacitor 
insulator (col. 17, lines 42-48). 

In re claim 14, as appKed to claim 12 above, Sueawara discloses all claimed 
limitations including the limitation wherein the temperature at which the deformation of 
crystal grains of the bottom electrode 54 of mthenium is inhibited is 800 °C or less (col. 
17, Hnes 42-49). 

In re claim 15, as applied to claim 12 above, Sueawara discloses all claimed 
limitations including the limitation wherein a grain size of the crystal grains of the bottom 
electrode of ruthenium ranges from 30 nm to 60 nm (col. 16, lines 32-45). 

In re claim 16, as appUed to claim 1 above, Sueawara discloses all claimed 
limitations including the limitation wherein the electrode of ruthenium of a capacitor with 
high-k material is formed on the semiconductor substrate, and immediately thereafter 
annealing is performed at not less than the formation temperature of the bottom electrode 
of ruthenium in an inert atmosphere or a reducing atmosphere thereby inhibiting 
deformation of crystal grains of the bottom electrode of ruthenium in the annealing step 
during or after capacitor insulator formation (col. 17, lines 42-61). 

In re claim 18, as apphed to claim 1 above, Sueawara discloses all claimed 
limitations including the limitation wherein the oxidation gas con5)rises at least one of 
O2, N2O, H2O, NO2, and O3 (col. 15, lines 44-49). 



Application/Control Number: 1 0/020,3 1 4 Page 7 

Art Unit: 2823 

In re claim 20, as applied to claim 12 above, Sugawara discloses all claimed 
limitations including the limitation whereby the annealing step is performed at a 
tenq)erature lower than a crystallization ten^erature of the high-k capacitor (col. 17, lines 
42-49). 

In re claim 2 1 , Sugawara discloses a fabricating method of a semiconductor 
integrated circuit device comprising forming a top electrode 59 (col. 20, lines 3-5) of a 
capacitor with high-k material on a semiconductor substrate 110 by a chemical vapor 
deposition method in a sub-atmospheric pressure using an organoruthenium conq)ound as 
a precursor (col. 17, lines 6-18 and FIG. 24), which includes steps of: 



F1C.24 

1& M 5» «J 




(a) providing the semiconductor substrate 1 in a deposition chamber; 

(b) after the step (a), increasing a temperature of the semiconductor substrate 1 in 
the chamber up to a desired temperature with supplying an oxidation gas to the deposition 
chamber (col. 12, lines 5-21 and FIG. 8); 
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(c) after the step (b), separately supplying the precursor and the oxidation gas into 
the deposition chamber to form a ruthenium fihn for the top electrode 59 with a desired 
thickness on the heated semiconductor substrate 1, the oxidation gas being separately 
supplied to the deposition chamber by a supplying system different from a precursor 
supplying system (col. 16, lines 36-61 and FIG. 19); 




(d) after the step (c), stopping the supply of the precursor and the oxidation gas; 
and (e) after the step (d), decreasing the tenperature of the semiconductor substrate 1 
with supplying an oxidation gas to the deposition chamber, wherein the top electrode 59 
essentially consists of ruthenium, and the oxidation gas is supplied to the deposition 
chamber when the substrate temperature is increased, when the precursor is supplied, and 
when the substrate tenq)erature is decreased (col. 17, lines 24-34 and FIG. 20). 
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In re claim 22, as applied to claim 21 above, Sueawara discloses all claimed 
limitations including the limitation wherein the rutiienium electrode 59 forming method 
further includes a step of introducing a balance gas in addition to a carrier gas (Ar) so as 
to keep a pressure in the deposition chamber constant through all of the other steps (col. 
16, lines 46-55). 

In re claim 28, as appUed to claim 21 above, Sueawara discloses all claimed 
limitations including the limitation wherein the supplying step further comprising a step 
of controlling the amount of oxygen adsorption onto the surface of the semiconductor 
substrate 1 by the amount of a supphed vaporized solvent gas (col. 17, line 65 to col, 18, 
line 16). 

In re claim 29, as appHed to claim 21 above, Sueawara discloses all claimed 
limitations including the limitation wherein the organoruthenium compound comprises at 
least one of 

bis<cyc1opeiitadienyl}mthenbm [Ru(C5H$)i}, 
bfe-(methyIcyclopentadfeiiyl)roth^ [Ru(CHjC5H4)2], 
biV(ethy!cycIop^tadienyl)mtheijium [Rii(CiH$C$H^)?J, 
tds-:(di{^iyaloyjTO^ aad IUi(OD)^ 

(col. 17, lines 6-18). 

In re claim 30, as appKed to claim 21 above, Sueawara discloses all claimed 
limitations including the limitation wherein the solvent for dissolving the 
organoruthenium compound to comprises at least one of methanol, ethanol, 1-propanol, 
2-propanol, isobutyl alcohol, 1-butanol, 2-butanol, diethyl ether, diisopropyl ether. 
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octane, tetrahydropuran, tetrahydropyran, 1,4-dioxane, acetone, methyl ethyl ketone, and 
toluene (col. 17, lines 6-18). 

In re claim 3 1, as applied to claim 21 above, Sngawara discloses all claimed 
limitations including the limitation wherein the oxidation gas conprises at least one of 
O2, N2O, H2O, NO2, and O3 (coL 15, Hnes 44-49). 

Claim Rejections - 35 USC§103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invMition was made to a person 
having ordinary skill in the ait to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 4-7, 19, 23-27, and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sugawara et al. (U.S. Patent 6,544,834). 

In re claims 4-7, as applied to claim 1 Paragraph 3 above, Sugawara discloses all 
the claimed Umitations including during the supplying step, the oxidation gas, an inert 
gas, and a solvent gas are supplied such that a oxygen partial pressure created by the 
oxidation gas in the deposition chamber such that an amount of oxygen adsorption onto a 
surface of the semiconductor substrate is set to a minimum amount required for de- 
composing the preciu-sor thereby increasing the mount of oxygen adsorption onto the 
surface of the semiconductor substrate 1 and shortening a growth time of the electrode 
(col. 15, lines 22-27) but does not explicitly teach or suggest that oxygen partial pressure 
created by the oxidation gas in the deposition chamber is 0. 1 Torr or less and 0.5 Torr or 
less. 
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However, there is no evidence indicating the oxygen partial pressure ranges 
created by the oxidation gas in the deposition chamber is critical and it has been held that 
it is not inventive to discover the optimum or workable oxygen partial pressure ranges of 
a result-effective variable within given prior art conditions by routine experimentation. 
See MPEP^ 2144.05, 

Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from. Where patentability 
is aid to be based upon particular chosen dimensions or upon another variable recited in a 
claim, the Apphcant must show that the chosen dimensions are critical. In re Woodruff, 
919 R2d 1575, 1578, 16 USPQ2d 1934, 1936 (FedrCir. 1990). 

In re claim 19, as appHed to claim 4 above, Sugawara discloses all claimed 
limitations including the Umitation wherein the inert gas con^Drises at least one of argon 
(Ar)(col. 16, lines 46-55). 

In re claims 23-27, as applied to claim 21 Paragraph 3 above, Sugawara discloses 
all the claimed limitations including during the supplying step, the oxidation gas, an inert 
gas, and a solvent gas are supphed such that a oxygen partial pressure created by the 
oxidation gas in the deposition chamber such that an amount of oxygen adsorption onto a 
surface of the semiconductor substrate is set to a minimum amount required for de- 
composing the precursor thereby increasing the mount of oxygen adsorption onto the 
surface of the semiconductor substrate 1 and shortening a growth time of the electrode 
(col. 15, lines 22-27) but does not expUcitly teach or suggest that oxygen partial pressure 
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created by the oxidation gas in the deposition chamber is 0. 1 Torr or less and 0.5 Torr or 
less. 

However, there is no evidence indicating the oxygen partial pressure ranges 
created by the oxidation gas in the deposition chamber is critical and it has been held that 
it is not inventive to discover the optimum or workable oxygen partial pressure ranges of 
a result-effective variable within given prior art conditions by routine experimentation. 
See MPEP ^2144.05. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from. Where patentability 
is aid to be based upon particular chosen dimensions or upon another variable recited in a 
claim, the Applicant must show that the chosen dimensions are critical. In re Woodruff 
919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

In re claim 32, as appUed to claim 23 above, Sueawara discloses all claimed 
limitations including the hmitation wherein the inert gas conprises at least one of argon 
(Ar)(col. 16, lines 46-55). 

Response to Applicants' Amendment and Argument 

6. Applicants' arguments with respect to clahns 1, 3-8, 10-16 and 18-32 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865, The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or PubKc PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



K.N. 

October 27, 2006 




BROOK KEBEDE 
PRIMARY EXAMINER 



